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REMARKS 



Consideration and allowance of the above-referenced 
application are respectfully requested. 

The specification has d in order to include 

sequence identifier numbers as well as information concerning the 
deposit of two plasmids. Other minor, inadvertent typographical 
errors have also been corrected. 

A Response to the Notice to Comply and Statement to Support, 
disk containing the Sequence Listing as well as a hard copy of 
the Sequence Listing are also being filed herewith. 

It is believed that the subject application is in condition 
of allowance and Notice to that effect is respectfully requested. 

Snould the Examiner have any concerns regarding the above, 
he is respectfully requested to contact the undersigned at the 
telephone number listed below. 



^23492* 

23492 

ABBOTT LABORATORIES 
Telephone: (847) 938-7576 
Facsimile: (847) 938-2623 



Respectfully submitted , 
Mukerji, et al . 

Cheryl L. Becker 
Registration No. 35,441 
Attorney for Applicants 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 



Please amend page 27, line 19 - page 33, line 4 of the 
specification as follows: 

B RIEF DESCRIPTION OF THE DRAWIN GS 
Figure 1 represents various fatty acid bicisynthesis 

pathways. The ro].e of the elongase enzyme (elo) should be noted. 

Figure 2 represents the percent similarity and percent 

identity between tne ammc' acid sequences of j'-.joba KCS (S EQ ID 
NO : 7 ) and EL02 {SEQ ID NO : & ) . 

Figure :' represents the S_^ cerevis lae ELOi sequence (SEQ ID 
NO: 9) h'jmolog>jus tc- "he joj-jba P^CS sequence (primer sequence 
underlined) of E'iqure 2. 

Figure 4A sh^jws the physical map of pRAE-2 c<jn:aining the 
MAELO c[)NA. Figure 4E; represents the physical mar- ■:■[ the 
constitutive expression vect-jr, pR.AE-5, used fc-r elc-ngase enzyme 
prciduction in yeast. 

Fiqure 5 represents a c-i'mparison of the nucleotide sequences 
of clones p?,AE-b {SEQ ID NO : 10) and pRAE-6 (SEQ ID NO: II ) . 

Figure 6 illustrates the cc^mfdete nucleotide sequence of 
Mort iere lla alp^ina elongase (MAELO) (SEQ ID NO: 1) . 

Figure ref^resents the amine- acid sequence c-f the 
M.jrtiere l la alpina elongase {SEQ ID NO: 12 ) translated from MAELO 
{ see Figure --j ) . 

Figure 8 represents an amin^j acid sequence alignment among 3 
elongases: S^. cerevisiae EL(j2 (GNSl) (SEQ ID NO: 13 1 , ^. 
cerev isiae ELCtB (SUR4) {SEQ ID ICO: 14 ) and the translated MAELO 
sequence as shc'wn in Figure 7. 

Fiqure ;i rep-resents a itc-mpa risen between zhe nucleoti.de 
sequence MAEl^d' (SEQ I D NO: 1 5 ) av.d the nucleotide sequence of EL02 
from S. cerevisiae (SEQ ID N(j:1o). 
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Figures lOA and lOB represents the PUFA elongase activity of 
MAELO expressed in baker's yeast. 

Figure 11 illustrates the PUFA elongase activity of MAELO 
when co-exf)ressed with the A5-desaturase cDNA frC'ir^ M. a lpina to 
produce AA. 

Figure 12 compares the PUFA elongase activity of MAEL'J to 
the C've rexpress i on of EL02 frc)m 3. cerevisiae in baker's yeast. 

Figures 13 (SEQ ID NO: 17 and SFQ ID NO: 18) , 14 (SE Q ID NO: 19 
and SEQ ID NO: 20) and 15 ( SEQ ID NO: 21 and SEQ ID NO: 22) 
represent three separate cc-mji'aris'jns of amino acid sequences ( SEQ 
ID NC':17, SEQ ID NO: 19 and SEQ ip NO: 21) derived from 0^ e legans 
nucleotide sequences in the GenEMbL daLabase with tne translated 
MAELO ( SEQ I D NC) : 1 S , SEQ I D NO : 2 C and SEQ ID NO : 2 2 ) . 

Figure 16 sh-jws the compiaris'i-n between aminto acid 
translati'jns of two different mammalian sequences in the GenEMBL 
database ( SEQ IE' NO: 23 and SEQ I li NO: 26) and the translareLi MAELC' 
(SEQ ID NO: 24 an d SEQ ID N0:2 :>) . 

Figure 17 shows the comparisijn of a translated DNA sequence 
(see published PCT application WO 88/07577) (SEQ ID N^O:28) with 
the amino acid sequence derived from MAELO ( SEQ I D N^O : i:7 ) , which 
was detected during a database search. 

Figure 18 shows the complete [amino acid] nucleotide 
sequence of the A5-desaturase from M^ alpina (SEQ ID NO: 2 9) . 

Figure 19 represents the initial GC-FAME analysis of MAD708 

pool. The detection of a DGLA (C20:3n-6) peak should be noted. 

Figure 20 represents the PUFA elongase activity of the five 
MAD708 clones in yeast with GLA as substrate. All clones have 
apparent elongase activity. 

Figure 21 represents the DNA sequencing analysis of plasmid 
pRPB2 . The analysis reveals an open reading frame of 957 bp in 
length . 
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Pigore 22 Show, the complete nucleotide .ec^enca of the 

^ COM MJ^. 

. , .... nTx.T.n for its GLA elongase activity, 
is desigiidLcu ^i-i^— — 

Figure 23 represents the a.ino acrd sequence of the H. 
^ eiongase iSB^J^BilOi translated fro. GLBLO ,see Pi.ure 

■ Figure 24 illustrates the „-6 PUFA elongase activity in an 
. of 334 1PRPB2) when supplemented with GLA. 

^ hbP n-3 and n-6 PUFA elongase activity 
Figure 25 represents the n i ana 

, . .,nt-nre of 334(pRPB2) when supplemented with 25 - 

m au j.iiuuv-.v^v^ 

of other fatty acid substrates. 

Figure 2.. iUnstrates the elongase aotivrty of with 
01. as a substrate when co-expressed with the A^" 
desaturase cB»A to produce M. Frgure 2SB illustrates the 
elongase activity of .rth STA as a substrate when co- 

expressed with the alpina AS-desaturase cDM to produce KPA. 
Figure 27 illustrates the comparison between the translated 

KFO ID NO. 31) (see Figure 23) and the translated 
GLELO sequence jSEi? lu nu^JJO- 

(cvn TY) NO-32) (see Figure 7) . 
MAELO sequence JSEa_i n wu.J^i . 

Figure 28 represents a comparison of the a.ino acrd sequence 

oomipnre of GLELO (see 
t-hc. translated ammo acid sequence oi 
of 4 elongases: the transidLcu 

n) q cerevisiae EL02 {GNSD , and 
Figure 23), MAELO (see Figure 7), S. cerevis___ 

S cerevisiae EL03 (SUR4) . The histidine box is underlined. 
^ ^Z^2S represents an alignment between translated MAELO 
sequence ^d translated putative human homologue 

HSl sequence [^^^TD^O^- 
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Figure 30 represents an alignment between the translated 
MAELO sequence (SEQ ID NO:35) and the translated putative human 
homologne HS2 sequence (SEQ ID NO: 36) . 

Figure 31 shows an alignment between the translated MAELO 
sequence (SEQ ID NO:35) and the translated putative mouse 
homologue MM2 sequence (SEQ ID NO: 36) , 

Figure 32 represents an alignment between the translated 
MAELO sequence (SEQ ID NQ:39) and the translated putative mouse 
homologue AI225632 sequence (SEQ ID NO:40) . 

Figure 33 illustrates an alignment between the translated 
GLELO sequence (SEQ ID N0:41) and the translated human homologue 
AI815960 sequence (SEQ ID N0:42) . 

Figure 34 shows an alignment between the translated GLELO 
sequence (SEQ ID NO: 43) and the translated putative human 
homologue HSl sequence (SEQ ID NO:44) . 

Figure 35 represents an alignment between the translated 
GLELO sequence (SEQ ID NO:45) and the translated putative human 
homologue sequence from AC004050 (SEQ ID NO:46) . 

Figure 36 illustrates an alignment between the translated 
GLELO sequence (SEQ ID NO: 47) and the translated putative mouse 
homologue MM2 sequence (SEQ ID NO: 48) , 

Figure 37 represents an alignment of the translated GLELO 
sequence (SEQ ID NO: 4 9 ) and a translated putative mouse homologue 
AI225632 sequence (SEQ ID NO: 50) . 
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Figure 38 illustrates an alignment of the translated GLELO 
sequence (SEQ ID N0:51) and a translated putative mouse homologue 
U97107 (SEP ID NO: 52) . 

Figure 39 represents an alignment of the translated GLELO 
sequence (SEQ ID NO: 53) and a translated putative eleqans 
U68749 (F56H11.4) homologue sequence ( SEQ ID NO: 54) . 

Figure 40 shows an alignment between the translated MAELO 
sequence and a translated putative eleqans U68749 (F56H11.4) 
homologue sequence (SEQ ID NO : 55 ) . 

Figure 41 represents an alignment between the translated 
GLELO sequence (SEQ ID NO:55) and a translated putative 
Drosophila melanoqaster homologue sequence, DM1 ( SEQ ID NO : 57) . 

Figure 42 illustrates an alignment between the translated 
MAELO (SEQ ID NO: 58) sequence and a translated putative 
Drosophila melanoqaster homologue sequence, DM1 (SEQ I D NO: 59) . 

Figure 4 illustrates the complete nucleotide sequence of a 
human elonaase HSELOl (SEQ I D N'j: 3) . 

Figure 4 4 represents the deduced amino acid sequence of the 
human elonqase HSELOl (SEQ ID NO: 60 ) . 

Figure 4 5 illustrates the elonqase activity (PU5A and 
others) of an induced culture of 334 (pPAE-53-Al ) when 
supplemented with GLA or PJ\, 

Figure 4t shows the c<jmplete nucleotide sequeni::e of the C . 
elegans elonqase CEELO (S EQ ID NC': 4 ) . 

Figure 4 7 represents the deduced amino acid of elegans 
elonqase CEELC) (SEQ ID NO: 55). 

Figure l'- illustrates the PfFA el'jngase ac:tivity cif an 
induced culture of 334(pRET-21) and 334(pRET-22) when 
supplemented with GLA and AA. 




Attorney Docket Uo , : n4 0".'J3.r2 

P r e 1 i ni n a r y /-jri o ndme n t 
r'jge 23 

Figure 49 rep>resents the complete nucleotide sequence C'f the 
putative human elongase gene HS3 (SEQ ID NO: 61) . 

Figure 5Ci illustrates the deduced amino acid sequence of the 
putative human el'i-ngase enzyme H33 {SEQ lu MO : 62 ) . 

Figure 51 represents the elongase activity (PUFA and others) 
of HSELOl exf>ressed in baker's yeast when supplemented with GLA^ 
AA, STA, EPA, OA, or ALA. 

Figure 52 represents tne el'jngase activity (PUFA and cithers) 
of HSELC)1 expressed in baker's yeast when supplemented with 25 mM 
or 100 mM of GLA, AA, or EPA. 

Figures 5;''A, 5:'B, and 5 3C represent the elongase activity 
{PUFA and c>thers) of HSELOl expressed in baker's yeast wnen 
supplemented with PA, SA, APA, 3A, PTA, OA, EA, LA, GLA, DGLA, 
AA, ALA, ALA, STA, EPA, or DPA, or when no substrate is present. 

Figure 54 rec'resents the c^jmplete nucloL'tide sequence of 
mouse elongase MEL04 (SEQ ID Wj: 5 ) . 

Figure 55 represents the de^luced ammo acid sequence of the 
mouse elongase MEL04 (SEQ ID NO: 63) . 

Figure 56 represents the E'UFA elc^ngase activity of MEL2)4 
expressed in baker's yeast when supplemented with GLA, AA, ADA, 
STA, EPA, o.r DPA. 

Figures 57A, 57B, and 57(3 represent the PUFA elongase 
activity of MEL04 expressed in baker's yeast when supplemented 
with PA, SA, ARA, BA, PTA, OA, EA, LA, GLA, DGLA, AA, ADA, ALA, 
STA, EPA, c-r DF'A, c^r when nc^ substrate is present. 

Figure 53 represents the ccimplete nuclec'tide sequence of 
mouse elongase MEL<j7 (SEQ IE> NO: 6) . 

Figure 59 represents the deduced amino acid sequence of the 
mouse elongase MEL07 (SEQ ID UP: 64 ) . 

Figure 60 represents the elcngase activity (PUFA and *j:hers) 
of MELij7 expressed in t^aker's yeast when supplemented with GLA, 
AA, ADA, STA, EPA, or DPA. 
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Figure 61 shows the activity of the C. elegans elongase when 
expressed in yeast when no substrate is present and with additicin 
of AA or GLA. 

Figure 62 illustrates the PUFA elongase activity of an 
induced culture of 334(pF.ET22) when supplemented with jO mM of 
various substrates . 

Figure 63 represents the PUFA elongase activity with GLA 
(Figure 63A) or STA (Figure 6 3B) as a substrate when C'j-expressed 
with the M. a lpina A5-desatu rase cDNA to produce AA or EPA, 
respect ively . 

Please amend page 58, line 6 - page 58, line 29 as follows: 

The p-ket oacyl-coenzyme A synthase (KCS) from jojoba 
and the Saccharomy^ces cerevis i.ae el'jngase (EL02) were 
aligned to determine an area of amino acid homcdogy (see 
Figure 2). The cod«jn bias was appliea to the area of 
sequence corresponding ilo the hom'^lc-g-jus amino acids 
l:>etv;een the two- el'jngases, and primers were designed 
h^ased on tnis biased sequence (see Figure 3). The cDMA 
was excised from the Mil M. a lpina cDKA library (P^nutzc^n 
et al., J. Biol. C hem. 273:29360-29366 (1998)), which 
C'jntains apprc>ximately 6 \\ 10 ' clones with an average 
insert size of 1.1 ?'b . The excised cfiNA was amp-lified 
witn internal primer Ru3 39 (3' -TTG GAG AGG AGG AAG CGA 
CCA CCG AAG ATG ATG- 3' ) (SEQ ID NO: 63) and a vector 
forward primer R0317 (3'- CAC ACA GGA AAC AGC TAT GAC CAT 
GAT TAC G -3' ) {SEQ JO NO: 66) . Polymerase Chain 
P.eacti'jn { PCFJ was carried out m a 100 |il vodume 
containing: 300 ng of excised 14. alp ina cDNA literary, 30 
pmole each primer, 10 ).tl of lOX buffer, 1 ^1 10 mM PGR 
Nucleijtide Mix ( EC'Chr inger Mannheim Gcrp., Indianapolis, 
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IN) and 1.0 U of Taq Polymerase. Thermocycler conditions 
in Perkin Elmer 9600 (Norwalk, CT) were as follows: 94 ""C 
for 2 mins., then 30 cycles of 94 °C for 1 mm., 58 °C for 
2 mins., and 72 °C for 3 mins. PGR was followed by an 
additional extension at 72 °C for 7 minutes. 



Please amend the paragraph bridging page 59-60 (i.e., page 
59; line 12 - page 60^ line 26) as follows: 

Now primers were desrgned based on the p'Utative 
elon-.7ase sequence and the vector, pZIil (Life 
Techn<:)lC'gies , Inc., Gaithersburg, MD) sequence used to 
crinstruct M. alpina cDNA library. The M. alpina excised 
cL)NA library was PGF: amplified again using primers R'j350 
'5' -CAT CTC ATG GAT CCG CCA TGG CCG CCG CAA TCT TG- 3' ) 
(SEQ ^"'cA ' which has an added BamHI restriction site 
luniierlined) , and the vector reverse prim.er F'(j352 (5' - 
/v::G GGT AGG TAA AGG TTG- 3M (GS Q IG NO : 68 ) isolate 
the full length M. a_l^in_a elongase CL)NA, using previ'jusly 
<Jescrit)ed C'ondit ions . The termini of the apprciximately 
l.j Kb PGF: amplified fragment was filled- in with T4 DNA 
}jC'lymerase (Boehringer Mannheim Gorr^., IndianapC'lis , IN) 
tL' create blunt ends and cloned int^j the pGF:-hilunt vector 
JInvitrijgen Gorp., Garlsk-ad, GA) . Th:.s resulted in two 
clones, pRAF:-l and pRAE-2 (see Figure 4A) . (Plasmid DrJA 
{:'RAE-2 was deposited with the Americar; Typ^e Gulture 
G.'j 1 lect i 'jn, 1 0801 iJniversity BoulevarLl, Manassas, VA 
/jO 1 liJ-220 9 , on August 28, 1998, under the terms C'f the 
Budapest Treaty, and was aitC'jrded dep'.'sit number ATGG 
208166.) The elongase cEllAs fr^^m tnese vect-^^rs were cut 
'jut CIO an F.coR\ fragment and clt-ned into the EcoRl 
digested pyX242 (Novagen, MadiS'jn, WI^ vectcr. The 
cbnnes pFAE-5 and pF.AE-6 -see Figure 4B) have the 
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elongase cDNAs from pRAE-1 and pRAE-2^ respectively. 
(Plasmid EiNA pRAE-5 was depesitecl with the American Type 
Culture (7c'l lection, 10801 University Boulevard, Manassas, 
Vinginia 20110-2209, on August 2o, 199o;, under che terms 
of the Budapest Treaty, and was accorded deposit number 
ATCC 203167.) The sequencing of pRAE-5 and pRAE-G 
revealed that 5' untranslated regic^n of the elongase gene 
in pRAE-5 is 16 bp shorter than that in pRAE-6 (see 
Figure 5) . The complete M. alpina ebjngase cDNA 
sequence, designated MAELO was obtained from pr:AE-2 (see 
Figure 6). Figure 7 is the amino acid sequence obtained 
frc'm the translation of MAELO. The owissprot datalnase 
(GeneBiij, Geneva, Switzerland) was searched again, as 
previ'jusly described, with the translated MAELfJ: MAELO 
has . 3 £ identity in 317 amine- acids with ?^ cerevis iae 
GNS1(EL02) and 44.7% identity in 313 aminC' acicis with S . 
cerevis iae SUR4(EL03). Tne Fast A alignment ami-ng the 
three el-ongases is shown in Figure 8. At the nucleotide 
level (see Figure 9), MAELO has 57.4% itlentity in 349 bp 
'Overlap with 3. cerevis iae GNS1(EL02) (GenEank Accession 
# 378624). Htiwever, the identity between the complete 
MAELO gene of 954 hp and S. cere visia e GNS1(EL02) is 
3 3.01, 



Please amend the p-aragraph bridging pages 63-6 4 
(i.e., page 63, line 7 - page 64, line 4) as fc-llc'ws: 



The EL(j2 gene enccnding for the yeast eLingase was cloned 
frC'm an cere visiae genomic library (Origene, Rockville, MD) 
using the primers R0514 (5' -GGC TAT GGA TCC A TG AAT TCA CTC GTT 
ACT CAA TAT G-3Vi [SEQ ID NO: 69 ) and R0515 (5' -CCT GCC AAG CTT 
TTA CCT TTT TCT TCT GTG TTG AG-3' ) (SEQ ID N(j: 70) incorporating 




Attorney Locket fJj.: n4 07.:;3.r2 
Prelini nary /-jnen^iment 
Pa-;:e 27 

the restriction sites (underlined) BamHl and Hindlll 
(respectively) . The EL02 gene was cloned into the vector pYX242 
at the BamHl and Hindlll sites, designated pP.ELO, transformed 
into the c erevisiae host 334 (H<jv^^land et al., supra ) and. 
screened for PUFA el'Ongase activity. The vector plasmid was used 
as a negative control and 334(pRAE-5) was grown tC' cc'inpare the 
PUFA elC'ngase activity. The cultures were grown as p-reviously 
described with nc- galactose in the media and 2 5 |iM GLA added as a 
substrate. Figure 12 shows that amount of. 20:3n-6 or DGLA 
produced (elongatied from. l'3:3n-6 GLA) by 334(pRAE-5) was 
approximately 4 times the negative cc'ntr'jl c.jntaining the 
unaltered vector pYX24^', wnile the lwl> individual clones 
?. 34 (^iREL(j-l) and 3 34 ( pREL(j-2 ) were only twice the negative 
centred. Addi t ic-nally, when L'GLA p'rc'duced is expresse-i as a 
percent of the c-jtal lipios (shciwn in parenthesis, Figure 12), 
the cLjnes 3 34(pPELO-l) and 3 34 (pF.ELi:)-2] produceo 0.153? and 
0.2s DGLA respectively, while :34(pY>:242) prc'duced 0.135? DGLA. 
Hence all these strains produced ccimparable percentages of DGLA. 
The strain 3 34(pPAE-5), h-jwever, pr-jduceo 0.279--6 DGLA, an 
increase of 50.3t over 334 (pY:<:242 ) (negative con^:i-ol). These 
data show that tne S. cerevisiae elc-ngase gene EL(j2, even when 
C'Verexpressed in yeast, dc-es not elcTigate GLA to i)GLA 
effectively. The a 1 pin a PUFA elcngase activity is specific 
tor tnis cijuversic^n as evidenced by the higher amount C'f DGLA 
P'rC'ducC'd cc'mpared to the control, 3 34 (pY>;242 ) . 

Please amend the r-aragrap-h tiridging r^ages 74 - 75 (i.e., 
P'age 74, line 13 - p>age 75, line 21) as fL'll'jws: 

The plasmid EiNAs isc'lated frcim yeast were re-ampl i f i e<i in E. 
c c'li for long-term storag*:: of the cDiJA cbcnes as well as fc^r DNA 
sequencing. coli TO'PIO (Invitr<jgen (Zc^rp., Garlsbad, GA) cells 



Se^Ri No.: 0 9 / (-^2^ , 67 0 

Attorney Docket no.: *)4G".u3.r2 
Preliminary /^Jnt-ndment 
td^e 28 

were transformed with the pRPB recombinant plasmids accordirig to 
the manufacturer's p)rotocol. The t ransf ormants obtained from each 
plasmid DNA were inoculated into LB containing ampicillin (50 
Ijg/ml) and grown overnight at 37 "C with sha!:ing. Plasnid DUAs 
were isolated fr*jm these cultures by using QIAprep Spin Miniprep 
(Qiagen Inc., Valencia, CA) according to the manufacturer's 
protocol. The purified plasmiid DNAs were then used for 
seguencing fr^jm both j' and 3' ends. The DNA sequencing was 
performed by using a 3 7 3A Stretch ABI automated DNA sequencer 
(Perkin Elmer, Foster City, CA) acc'jrding to the manufacturer's 
p^rcitC'CC' 1 . Primers used for sequencing were the forward primer 
R05 41 (5'- GA[T]C TAG TAG GAG CTG TAA TAG -3') (S EQ ID N O : 7 1 ) and 
the reverse primer RO540 (5'- GTG AAT GTA AGG GTG AGA TAA -3') 
(SEQ ID N O: 72) contained in the multicloning sites of the pYES3 
vectC'r. The -jt'tained nucle^jtide sequences were transfer-red to 
Sequencher S'jftware prcjgram (Gene Cc-des C■^rp^jrat ion, Ann Art-or, 
Ml) for analysis. The DNA sequenc«:' analysis revealed that all 
five elC'ngase cDNAs contained the identical nuclecitide sequence 
with a C'jmjTijjn C'verlap of 301 nucle'jt ides . Each DNA sequence 
C'jntains a putative start site at the beginning of the 5'' end and 
a stop codon with poly A tail at the end C'f the 3' site. To 
further cjnf irni the DNA sequence, internal f':>rward primers R(j718 

GAG AGT TTG AGG GGT TGG -3') (SEQ ID NO : 73) and R3)7 :;u (:■'- 
TGT GTG GTG GGT TGA AGT GG -3') (SEQ ID NO: 74) , along witn 
reverse primers R07 2 9 (5'- AAA GGT GTT GAG GTG GAA G -3') {SZQ ID 
NO : 7 3 ) and R07::l (3'- AAG TTG ATG AAG GAG AGG TG -3') [SHIQ I D 

were designed within the cDNA, and used fc-r sequer^ting of 
pR?B3, since this candidate possessed tne highest elongase 
activity. The entire nucleii'tide sequence was analyzdi t'y the 
Sequencner pir'jgram (Figure 21), and the b:-ngest open rea^jinq 
frame deduced fr^jm the entire cDNA sequence in pRPB2 app^edred ro 
be 957 hp in length (Figure 22). The deiiuced open reading frame 
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was then translated into the corresponding amino acid sequence, 
and the predicted sequence is sh'jwn in Figure 23. The elongase 
encoded by the cDNA (pRPB2) identified from alpina appears to 
be a 318 amino acid long protein which ia nearly identical in 
size with translated MAELC). This new elongase cDNA was 
designated as "GLELO" and its encoded protein has been named "GLA 
e longase" . 

Please amend the paragraph bridging C)ages 7 9 - 3 0 (i.e., 
page 79, line 2 8 - page SO, line 24) as follows: 

The National Center for Biotechnology Inf c^rm.at i(~>n (NCBI at 
^^tt-p;-/-/-wwrf-. ncbi . n Im . n ih . gc'v/ ) was used to conduct database 
searches using tblastn with the 28 amino acid sequence 
(DTIFIILRKQKLIFL HWYHH ITVLLYSW) l^^EQ J_D^ MC^j 3 translated from 
AC004 0 50 (a human sequence identified in a TfastA search, see 
Example V) . This amino acid sequence contains a histidine box 
(underlined), which has a noted motif of desaturases (P^nutzon et 
al., ^F^£_a) , and both PUFA elc-ngases, MAELO and GLELO (see Figure 
23). A translated mouse sequence sh'jwn previously in Example V 
(Gen&ank Accession ffU97107) and a translated elegans sequence 
(Gen&an"< Access ic^n U41011) had the highest matches with this 28 
amine- acid query. The NCBI mC'Use EST database was searched again 
with tblastn, using translated U41011 as a query. An additiijnal 
mouse sequence was identified (GenBank Accession tfAF0140 ?> 3 . 1 ) , 
annc'tated as "putative involvement in fatty acid el^jngat ic>n . 
Tnree longer sequences (GenBank Accessic^n # ' s AA591034 , AA18954 9, 
and AA3 39346) were identified through a tblastn search of the 
m<:>use EST datat-ase with translated AF014 033.1 and cc>mbined into 
one sequence designated as mm2 . Tne FastA alignment (see Example 
I) of translated mm2 and MAELC is shown in Figure 31. Another 
related, but nc-t identical mouse sequence (GenBank Accession 
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#AI225632), was also identified in a tblastn search of the mouse 
EST database with AF014033.1. The FastA alignment with 
translated AI225632 to MAELO is shown in Figure 32. The percent 
identity for both translated MM2 and Ai 225G32 with tran.slated 
MAELO is 30. 4 r in 19]. and 115 amino acid ')verlap, respectively. 
The level of amino acid identity with translated MAELO with these 
two translated mouse sequences identifies tlnem as putative 
hctmoLjgues of PUFA elonqases. 



Please amend the paragraph bridging r^a^e 84 - page 85 (i.e., 
page 34, line 31 - page 35, line 12) as f'jllows: 



Primers R0719 (5' GGT TCT CCC ATG GAA CAT TTT GAT GCA TC- 
3' ) (oEQ IF NO: 77) and RO7 20 (5' -GGT TTC AAA GOT TTG ACT TCA ATC 

CTT CCG- 3' ) (3_E^^j I D NO : 73 ) were designed based on the putative 
HSl sequence, and used to amplify the human liver Marath on-P.eady 
cFNA (Clontecn Laboratories, Inc., Palo Alt'i^, California). The 
pC'lymerase Chain P.eaction (PCR) was carried 'jut in a 5(3 ).il v-jlume 
cc'ntalning : 5 \il of hum.an liver Marat hon-?e 3dy cOrJA, 50 pimole 
each p'rimer, 1 |ul 10 miM PCF: Nucleotide Mix (Boehringer Mannheim 
Corpi., Indianapolis, IN), 5 |.il 10 >: tuffer and 1.0 U of Advantage 
KlenTaq Pc-lymerase Mix (Clontech Lat)'j ratories , Inc., Pal-i' Alto, 
CA) . ThermC'Cycler- Cjndi t i-jns in Perkin Elmer 960C) (Norwalk, CT) 
were as foll'i'ws: 94 '^C for 2 mins, then JC' cycles of 94 -C for 1 
min., 53 "^C fc^r 2 mins, and 72 '"C for 3 mins. PCF. was f^jllowed 
h^y an additi'jnal extensi-jn cycle at 72 ^C f-:'r 7 minutes. 

Please amenci the paragraph briagimg f'a':^es 39 90 (i.e., 
P'age 39, line 15 - page 90, line 2i as fcdl'iws: 

Several p-itative ^Z^._ elegans elc-ngases were identified with 
ammo acid homC'lC'gy tC' bc-th translated (3LELi9 and MAELO. As with 
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the human cDNA sequence, cloning of a cDNA and expression in 
yeast was used to determine if indeed it was a PUFA elongase. 
Primers R0738 (5' -AAT CAG GAA TTC ATG GCT CAG CAT CCG CTC GTT 

CAA C -3' ) (SEQ ID NO:79) and R07:^.9 (5'' -CCG CTT GTC GAC TTA GTT 
GTT CTT CTT CTT TGG CAC -3') (SEQ ID N O: 80) with restriction 
sites EcoRI and Sail (underlined), respectively, were based on 
the putative cDNA sequence contained in the genomic sequence 
U68749 (wormpep. cDNA accession jlFH-GHll . 4 . ) A PCF: amplification 
was performed in a 100 j^il volume containing: 250 ng excised C . 
e 1 egans library cDNA lOriGene Technologies Inc., R^^ickville, MD) , 
50 pm'jle each r>rimer, 10 |.il lOX reacticm ouffer ( BC'ehririger 
Mannneim. Corp., Indianapolis, IN), 1 ).il 10 mM PCF; Nucleutide mix 
(Boehringer Mannheim Corp., Indianapolis, IN), and 2.5 U Tag 
P'jiymerase (Bc)ehringer Mannheim '"-jro., Indianapolis, IN). 
ThermC'Cycler cc-nditions in a Perkin Elmer 9bCiO (NorwalP., CT) were 
as follows: 95 ''C for 5 mins, then 25 cycles of 94 ""C for 30 
sees, 5 5 °C for 2 mins, and 72 °C for 2 mins. PCF was fcllc-wed 
by an additional cycle of 72 ''C for 7 minutes. 

Please amiend the paragraph on page 92, liries 17-29 as 
follows: 

To is'jiate the full length putative elongase cTiNA based on 
the AC004050 sequence, primers FP735 (5' ~CCT CCT GAA TTC CA[Q]A 
CAC TAT TCA GCT TTC - 3') (SEQ ID N^ O : 31 ) and P07 3 (5' -TAA TAC GAC 

TCA CTA TAG GG -.3') (SEQ ID NO: 82 ) were used to PCR amplify the 
human liver Mar athfjn-Ready cDNA ((rio^ntech Lab-prat'iri es , Inc., 
Palci Alto, CA) . The PC?: was carrieil out using the Advantage^^' 
cjNA PCR Kit (Cbjntech Laboi at oiies , Inc., Pale Alt-i, CA) with 5 
|iil C'f human liver Marathon-Feady cE'NA and 50 p-m'-'le each primer 
foil C'wing manufacturer' s instruc:t ic-ns . Thermocycler (■:ondit ions 
in E'erkin Elmer 9600 (Nc-rwalk, (5T) were as folli-ws: 94 '^C for 2 
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mins, then 30 cycles of 94 °C fc>r 1 min., 58 °C for /: mins., and 
72 °C for 3 mins. PGR was follciwed by an additional extension at 
7.] °C for 7 mins. 



Please amend the p*aragraph bridging pages 9 3 - 94 (i.e., 
page 93, line 11 - page 94, line i) as follows: 

The National Center for Bic'technology Informatic'n (MCBI at 
h ttp '^/^wmr , ncbi . nlm . ni h . gov) was -jsed to C'jnduct database 
searches using blastn witn the m-ouse EST sequence A122563^: (see 
Elxampl.e IQII). Three mouse EST sequences were identified 
(GenBank Accession AI 428 1 30, Aie)^*b253, and AA061039), and 

assembled to generate a putative full-length elongation erizyjue 
sequence, designated as MEL04 . Primers RG819 (5' -ATG Ai^G GGA 
TGG AGC AGC TGA AGG GGT TTG- 3') (SEQ IJ N<j:83) and Fm:)820 (:■' - 
GAG TGT GTG GTT TAA AAG AAG GTG GTG- 3') ( SE^J I J i:0:'M) wore 
designoii based cin the putative fu] 1 lengtn m^juse eiorigatLj;i 
enzyme sequence, and used tC' amplify the mi-ouse brain Mara'Gnc'n- 
Ready c2»I-,'A (Glijntech Lat'C'rat'jries, Inc., F'alc- Altc*, '2ali f^jrn ia) . 
The P'jlymerase Chain React i'^n (PGR) was carried our aS previ-i-usly 
described (Example XVI). The PGR ampdified product was run 'i-n a 
gel, an amp-Iified fragmient c-f app'roximiaoe ly 1 , 000 bp was gel 
purified, the termini of the fragment were digested witli llcol and 
C'ral ( BL'Ohi inger Mannheim, Gc>rp., IndlanapC'li s, IIJ), and :he 
fd~agment was c.lonea intc- pii<242 (Need /Hindi 1 1 ) . The new c-lasmid 
was iiesiqnated as pRAE-84, and th^: p)Utative PUFA elcrigati-jn 
enzyme cIiNA in this clcrie was sequenired using ABI 37 3A SMretch 
L'UA Sequencer (Perkin Elmer, Ec-ster City, GA) . The putative PUFA 
e lijngat i'^r: enzyme cGNA sequence in filasmid pF;AE-84 is showj"! m 
Figure 54, and the translated sequence is shC'wn in F^'juie 
( Pla smid F^AE-:: 4_ was depC'S it e d th e American Typ^e Cu^ are 

G ' )llect i':'n, _1_C^8 Oz University B'julevard, Manassas, VA 2'^ . 2 'J - 2 2 ij 9^ 
2'n July 25, 2000 and was accC'rde(j dep'^jsit number PTA-226 2 . ) 
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P.ease a.end the pa.a^.aph ...dg.n, pa.es 96-97 .i.e.,pa,e 

^ Q7 1 i ne 2) as follows: 
96, line 11 - page 97, ime z) 

■ 1 renter for Biotechnology Information (NCBI at 
The Natxonal Center for ^^^^^^^^ 
^^^.ncbi.nlm.nxh gov was used ^^^^^ 

searches using blastn with the HSELOl seque 

nr^Pntified (GenBank Accession # s Ai/a/^ 
sequences weie identitiea . fj M A G E. Consortium 

ON ^ rpsnective cDNA clones (I .M.A.^^.ii• 

AI746838) and the respectx through Research 

..,3 on7.«.l and 206182) were purchased through 

' . 'lie AL) primers R0833 (5' -GGT TTT ALL a.u 
^-^^"_^r!:r"";.: L 3. 1,,^^^^ and R0832 (S^ -CGA 
GAA CAT ii- ^^^^ designed based on 

- - nrp^attvl :^r^^o. enzyme, and the cO.A 
5. sequence of the puta ^^^^^ ^^^^ ^^^^ ^„ 

Clone vector, respective y- - ^^^^^ 

amplify the mouse cDNA clone « 7 l^^^,,^, ,,,,.ple 

/nri?^ w3c; rarried out as previuut^xy 
Reaction (PCR) was carix ^^^Hnrt were filled-in 

■ ■ PCR amplified product weie 

XVI,. '"7"^ -y^^;;,!,:, „,n„hei™, corp., IndianapoU.. 

„ith T4 DNA polymerase 'B-'^" ^ „„ai£ied 

and the 5' reg.on .a ^ approximately 

fragment was - cloned into pYX.. 

2.4 Kp was gel purified, ana ^ dRAE-87, and the 

. vv) The new plasmid was designated as pKAb 

Ncol/EcoRV) . ine new p ^-i,^nP MEL07 , was 

— nrr:;:: croerz^m ei.er, 

.equenoed ^ ^ »^ elongation enzyme cDNA 

Poster crty, ») • P" ^ ,ig„e S8, and 

sequence in plasmid pRAE 87 IM ^jj5e_£lasmid pMt 

the translated sequence is shown in ^^^^ ^ 

^-^^^^^^--^^^^^'^''^^ 

UniversitiLBoul^ ' " 

arKL-^^accor.^^ 



